Key directions in human embryo and pluripotent stem cell research 
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For decades, researchers could 
only guess at the early stages of 
human development, using animal 
studies and rare tissue samples as 
a guide. New methods for 


nurturing whole human embryos 
in the lab — and building 
embryo-like constructs from 
human stem cells — are starting 
to crack open the black box. 


Using the gene-editing technique CRISPR, 
researchers blocked a key protein in early 
development called OCT4 and watched 
human embryos fail to grow into 200-cell 
blastocysts. Mouse embryos lacking OCT4 
faltered at a later stage, hinting at 
differences between the two species even 
very early in development. 
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Remarkably, embryos can begin to self- 
organize without implanting in a womb. 
Cells in this lab-grown embryo have begun 
to differentiate into types — purple cells 
here will become the embryo proper — and 
have started to form the amniotic cavity, 
which will enclose the embryo as it grows. 


Ethical red line 
Beginning in the late 1970s, a group of 
ethicists and scientists advised that human 
embryos be grown in the lab for no longer 
than 14 days. The guidance has been 
codified into law in several countries. 


In animals, ‘organizer cells’ choreograph 
the formation of the embryo's head-to-tail 
axis and the beginnings of its nervous 
system. Working with synthetic embryos 
made from human stem cells, researchers 
recently demonstrated for the first time the 
existence of these organizers in humans. 


viral ОМА 


c 

5 DNA is cleaved and new 

E spacer unit is inserted 

5 

- ы repeat + spacer 
CrRNA-tracrRNA- 
Cas complex 

Y 

= 

с 

= 

Е 

Е 


viral ОМА 
cleavage Ж----. 


viral DNA 


How DNA defects can be edited out 


Scientists identify a defective DNA 
strand to be cut out and modified 


The guide RNA finds 
the matching genomic 
sequence 


Then the Cas9 cuts 
the strand making a 
break in the DNA helix 


The Crispr-Cas9 technique can fight sickness at its source 


e They create guide RNA that has 


the same genomic sequence as 

the defective DNA. This is 

combined in a cell with a 

protein called Cas9 

which acts like sissors — Шайы] 7 — 

to cut the defective cas? 
DNA 


Cells are able to detect and repair broken 
DNA. A healthy strand of DNA is inserted 
at the cut site and enzymes repair it 


Cell repair systems can use a piece of 
complimentary DNA, called a template. Scientists 
can add beneficial changes to the template, such 
as correcting a disease-causing mutation 


Ultraviolet Blood Irradiation 


This is not an endorsement for this medical treatment; see your own physician for any medical problems. 


UV Blood Irradiation - educational purposes only, not medical advice. 


UBI--rradiating Blood For Infections 


Application of Ultraviolet Blood Irradiation for Treatment of 
HIV and Other Blood borne Viruses 


by Dr. Carl SchleicherFoundation for Blood Irradiation 
Note:Dr. Schleicher died in 1999 


Abstract 


This paper describes an innovative method of inactivating 
blood-borne viruses using ultraviolet blood irradiation called 
UBI therapy. This process has shown impressive clinical 
results in treating hepatitis, HIV, and other currently 
untreatable viruses. The background, theory, and method of 
using UBI therapy is presented in this paper. This method offers a potential break-through in the treatment of viral 
diseases and bacteria, and is nontoxic, uses no drugs, and even has FDA certification, and thus is available now for 


use. 


Ultraviolet blood irradiation first evolved in the early 1930s as a means to treat persons afflicted with the poliovirus 
which was causing considerable anguish and fear similar to the advent of the HIV in the 1980s and continuing. Then in 
the 1950s the Salk vaccine wiped out polio in the U.S. and, as a result of this fact and other reasons, this process fell in 
disuse until recent years. This process has now been resurrected by the Foundation for Blood Irradiation (FFBI) which 
had been originally founded in the 1940s by the developers of this process, most of whom are now deceased, who left 


this to the next aeneration of researchers to continue. Much credit for the earlv develonment of this technoloav аоег | 
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Removing Intestinal Worms & Parasites from Bodybuilders Colon in NY RE | Intestinal Worms 
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CRISPRs: Hallmarks of acquired 
immunity in bacteria 


Clusters of Regularly Interspaced Short Palindromic Repeats 
(CRISPRs) 
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Jennifer Doudna (UC Berkeley / HHMI): Genome Engineering with CRISPR-Cas9 


Three steps to acquire immunity in bacteria 
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Programming Cas9 with single-guide RNAs (sgRNAs) 


Cas9 programmed by crRNA:tracrRNA duplex 
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Programmed Cas9 cleaves DNA at specified sites 
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Genome editing begins with dsDNA cleavage 
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Genome targeting technologies 


Zinc Finger Nuclease (ZFN) 
3* ZF modules, 3 bp each 
x2 for specificity 
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CRISPR-Cas9 technology: 
Fundamental to Biology's IT Toolbox 


* DNA structure/sequencing 


* Restriction enzymes 


* Genome editing 
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CRISPR-Cas9 technology 


Targeted genome editing 
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Genome engineering with CRISPR-Cas9 


Human gene therapy 


drug target — — crops, animals 


The future of CRISPR-Cas9-mediated genome engineering 
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Totipotent, Pluripotent & Multipotent 


What is the Difference!!! 


Embryonic Stem Cells Adult Stem Cells 
found in embryo found in many organs 
2. Pluripotent - several 3 i ont - a fe is с; 
1. Totipotent - whole | 3. Multipotent - a few in this case 
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